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important role in developing new 
treatments for fungal diseases such as 
athlete’s foot. “Fungi have a different 
mechanism from that of animals 
to produce lysine,” the reporter 
explained, “so if a drug can be 
developed that can disable the gene, 
it should be possible to treat people 
for fungal diseases without affecting 
their ability to make lysine”. The writer 
was presumably unaware that lysine is 
one of the nine essential amino acids, 
so named because the human body 
cannot make them. 
The Independent’s headline was 
one of several that skirted around 
scientific and philosophical caveats 
by announcing: “Robot scientists can 
think for themselves.” Adam was able, 
the story ran, to formulate theories 
and discover scientific knowledge on 
his own, marking a major advance 
in the field of artificial intelligence. 
“Such robo-scientists could be put to 
work unravelling complex biological 
systems, designing new drugs, 
modelling the world’s climate or 
understanding the cosmos.”
Science itself was rather cool in 
introducing the paper and another 
in which a Cornell University 
group revealed “an algorithm that 
substitutes a combination of brute 
force and mathematical strategies 
to solve a problem that challenges 
Boost: Adam got more profile as Honda’s 
ASIMO robot was on show in the UK at the 
time. (Photo: Jae C. Hong/AP/PA Photos.)
human reasoning”. It began with 
one question mark (“Intelligent 
Machines?”) and continued with 
another: “How can we make sense out 
of the enormous volume of scientific 
data that is now being generated, 
and would a robot be able to replace 
a research assistant, postdoc or 
even the principal investigator in a 
biological laboratory?”
Without any way minimising the 
achievement, the Financial Times, 
under the heading “Robot achieves 
scientific first”, was the only 
newspaper to hint at the variety and 
depth of assistance Adam received 
from his/its human collaborators. 
“The researchers endowed Adam with 
a huge database of yeast biology, 
automated hardware to carry out 
experiments, supplies of yeast cells 
and lab chemicals and powerful 
artificial intelligence software,” Clive 
Cookson wrote. “Although they did 
not intervene directly in Adam’s 
experiments, they did stand by to 
fix technical glitches, add chemicals 
and remove waste.” The outcome 
was a series of “simple but useful” 
discoveries, confirmed by scientists, 
about genes for certain yeast 
enzymes.
Unsurprisingly, none of the reports 
explained that Adam had to be 
fed with a comprehensive logical 
model encoding knowledge of yeast 
metabolism, a bioinformatic database 
of genes and proteins, software to 
adduce hypotheses about genes for 
orphan enzymes, software to deduce 
experiments to test the observational 
consequences of the hypotheses, 
software to design and plan 
experiments, laboratory automation 
software to execute the experiments 
and record the data, software to 
analyse the data and metadata, 
and software to relate the analysed 
data to the hypotheses, including 
statistical methods to decide on 
significance. 
BBC News Channel website added 
an important rider, a comment from 
an independent expert that Adam 
was “more like a junior lab assistant 
than a scientist”. But it also pointed 
out that King and his team are now 
developing a more advanced robot, 
Eve, to help in drug discovery. 
Will she prove to possess genuine 
intuition?
Bernard Dixon is the European editor of the 
American Society for Microbiology.As many flagship fish species 
become increasingly scarce as a 
result of over fishing, fleets are 
increasingly targeting species further 
down the food chain. A new report 
by the UN’s Food and Agriculture 
Organisation, published last month, 
highlights growing concerns  
about future stocks of sea 
cucumbers, an echinoderm  
being increasingly sought by 
fishermen.
It probably comes as a surprise 
to the Western world, where they 
are mostly a summer oddity on the 
sea-bed seen while snorkelling or 
diving. But in Asia they have long 
been a key ingredient in soups, stews 
and stir-fries and demand is growing. 
Countries like Indonesia, Papua  
New Guinea and the Philippines 
export large quantities of them to 
China and other Asian markets each 
year. 
“Scientists are finding 
 evidence of widespread 
malnutrition in commercial 
and recreational fish, marine 
mammals and seabirds 
 because of the global 
 depletion of the small fish 
they need to survive”
According to the FAO report, sea 
cucumber stocks are under intense 
pressure throughout the world. Most 
high-value commercial species 
have been depleted. In a majority of 
countries reviewed and in the Africa 
and Indian Ocean regions, stocks 
are overfished. Likewise in the Asian 
Pacific region, the most sought-after 
species are depleted.
“The fast pace of development of 
sea cucumber fisheries to supply 
growing international demand is 
placing most fisheries and many sea 
Fisheries are increasingly targeting 
smaller and more unusual species 
as traditional targets decline and 
the demand for feed for farmed fish 
increases. Nigel Williams reports.
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says.
Sea cucumber management plans 
specific to local circumstances 
need to be developed, it says. 
These could include such measures 
as establishing catch quotas and 
minimum size limits, closures 
during breeding seasons and better 
monitoring of stocks.
Sea cucumbers make a 
substantial contribution to the 
economies of coastal communities, 
being in some places the most 
economically important fishery and 
non-fin-fish export — highlighting 
the need to improve management 
and fishing practices, the report 
says.
Asia and the Pacific are the top 
areas where sea cucumbers are 
caught with total regional production 
between 20,000 and 40,000 tonnes 
per year. But Ecuador’s Galapagos 
Islands, the Seychelles and 
Newfoundland in Canada also have 
key fisheries.
And a worry is that new markets 
are developing. In Spain, up until 
ten years ago, these animals were 
considered relatively worthless 
by Catalan fishermen, who had 
eaten them on board their boats 
but never brought them to market. 
But then chefs in Barcelona began 
to appreciate them and a Spanish 
market was created for them, the 
report says.
While the FAO highlight the threat 
to sea cucumbers, a new report by 
the marine conservation organisation 
Oceana highlights the depletion of small prey fish on which the top 
ocean predators depend.
“Scientists are finding evidence 
of widespread malnutrition in 
commercial and recreational fish, 
marine mammals and seabirds 
because of the global depletion of 
the small fish they need to survive,” 
according to the new Oceana report 
Hungry Oceans: What happens when 
the prey is gone?
“We have caught all the big fish 
and now we are going for their 
food,” said Margaret Stiles, a marine 
scientist at Oceana. 
Four times as much of these small 
fish are brought to shore compared 
with half a century ago. According to 
FAO figures, most of this catch does 
not go directly to feed people but is 
processed to produce feedstuffs for 
farmed fish.
The Oceana report coincides with 
the release of FAO figures that 80 
per cent of all marine fish stocks 
are fully exploited, overexploited, 
depleted, or recovering from 
depletion, including stocks of the 
largest seven prey fisheries. Very few 
marine fish populations remain with 
the potential to sustain production 
increases, and more have now 
reached their limit than ever before, 
the report says.
“Valuable fish like bluefin tuna 
are struggling and we can’t expect 
the fishery to recover when we are 
stealing their food supply,” says 
Stiles. 
Hungry Oceans proposes a series 
of measures including a moratorium 
on new fisheries targeting prey species, conservative catch limits 
for existing fisheries, first priority 
for the needs of ocean predators, 
and stopping fishing for prey in 
predator- breeding hotspots.
“Fisheries managers simply 
take prey for granted despite their 
critical role in the ecosystem,” said 
Stiles. “We need to act responsibly 
when taking prey from natural 
predators, with our eyes open to the 
consequences for the ocean and our 
own supply of seafood.”
According to conventional 
wisdom, small, fast-growing fish 
are impossible to overfish because 
their populations are so large and 
grow so quickly, the report says. 
“Yet we are now seeing disquieting 
signs that conventional wisdom is 
wrong. Most significantly, scientists 
are reporting ocean predators 
emaciated from lack of food, 
vulnerable to disease and without 
energy to reproduce,” the report 
says. “Dolphins, striped bass, 
and even whales have turned up 
along coastlines around the world. 
Recreational fishermen are losing 
both their target fish — and their 
bait.”
“For many prey species, humans 
have replaced their natural  
predators — the other fish, the sea 
birds, the marine mammals — all  
the species that depend on them  
for their existence,” the report  
says.
“Unless the current trends are 
reversed we can look forward to 
a future with increasingly hungry 
oceans.”
